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3-Aryl-2-chloropropanals 2a-h have been prepared by the reaction of arenediazonium chlorides 1a-h with acrolein 
in the conditions of Meerwein arylation (water-acetone, CuCl2 as a catalyst). These aldehydes react with thiourea 
by refluxing in ethanol to obtain 2-amino-5-R-benzyl-1,3-thiazoles 3a-h (R = 2-Cl, 3-Cl, 4-Cl, 3-CF3, 2,4-Cl2, 2,5-Cl2,  
3,4-Cl2, 3-Cl-4-Me) with high yields. The resulting 2-aminothiazoles were acylated with chloroacetic acid chlorides  
to form 2-chloro-N-(5-aryl-1,3-thiazol-2-yl)acetamides 4a-h with the yields of 68-91%. By the reaction of compounds 
4a-h with 4-amino-5-methyl-4H-1,2,4-triazole-3-thiole 5 a series of novel 2-(4-amino-5-methyl-4H-[1,2,4]triazol-
3-ylsulfanyl)-N-(5-R-benzylthiazol-2-yl)-acetamides 6a-h (71-86%) have been synthesized. These compounds have 
been evaluated for their anticancer activity against 60 cancer lines in the concentration of 10 µM. The human tumour 
cell lines were derived from nine different cancer types: leukemia, melanoma, lung, colon, CNS, ovarian, renal, pros-
tate, and breast cancers. Among all the derivatives, compounds 6a-c, 6e,f (R = 2-Cl, 3-Cl, 4-Cl, 2,4-Cl2, 2,5-Cl2) have 
been found to be active and have a high selectivity in relation to melanoma, while 2-(4-amino-5-methyl-4H-[1,2,4] 
triazol-3-ylsulfanyl)-N-[5-(2-chlorobenzyl)-thiazol-2-yl]-acetamide (6a) and 2-(4-amino-5-methyl-4H-[1,2,4]triazol-3-yl- 
sulfanyl)-N-[5-(3,4-dichlorobenzyl)-thiazol-2-yl]-acetamide (6g) are active in relation to breast cancer.
СИНТЕЗ І ПРОТИПУХЛИННА АКТИВНІСТЬ 2-(4-AМІНО-5-МЕТИЛ-4H-[1,2,4]ТРИАЗОЛ-3-ІЛСУЛЬФАНІЛ)-
N-(5-R-БЕНЗИЛТІАЗОЛ-2-ІЛ)-АЦЕТАМІДІВ
Ю.В.Остап’юк, В.С.Матійчук, М.Д.Обушак
Ключові слова: 2-амінотіазол; похідні 1,2,4-триазолу; хлорацетаміди; арилювання; реакція Меєрвейна; 
4-аміно-[1,2,4]триазол-3-тіол; протипухлинна активність
Взаємодією арендіазонієвих солей 1a-h з акролеїном у водно-ацетоновому середовищі за наявності ката-
лізатора хлориду міді(II)  (умови реакції Меєрвейна) синтезовано 3-арил-2-хлоропропаналі 2a-h. Ці альде-
гіди реагують з тіосечовиною при нагріванні у спирті, утворюючи 2-аміно-5-R-бензил-1,3-тіазоли 3a-h  
(R = 2-Cl, 3-Cl, 4-Cl, 3-CF3, 2,4-Cl2, 2,5-Cl2, 3,4-Cl2, 3-Cl-4-Me) з високими виходами. Ацилюванням амінотіазо-
лів 3a-h хлорангідридом хлороцтової кислоти за наявності триетиламіну одержано 2-хлор-N-(5-арил-1,3-
тіазол-2-іл)ацетаміди 4a-h з виходами 68-91%. Кип’ятінням цих хлорацетамідів з еквімолярною кількістю 
4-аміно-5-метил-4H-[1,2,4]триазол-3-тіолу 5 протягом 4 годин у присутності триетиламіну синтезува-
ли серію нових 2-(4-аміно-5-метил-4H-[1,2,4]триазол-3-ілсульфаніл)-N-(5-R-бензилтіазол-2-іл)-ацетамідів 
6a-h, виходи яких складають 71-86%. Вивчена протиракова активність одержаних сполук. Досліджували 
протипухлинну активність щодо 60 ракових ліній в концентрації 10 мкМ. Лінії пухлинних клітин людини 
були отримані з дев’яти різних типів раку: лейкемії, меланоми, раку легенів, товстої кишки, ЦНС, яєч-
ників, нирок, простати, молочної залози. Встановлено, що сполуки 6a-c, 6e,f (R = 2-Cl, 3-Cl, 4-Cl, 2,4-Cl2, 
2,5-Cl2) найактивніші відносно ліній меланоми, а 2-(4-аміно-5-метил-4Н-[1,2,4]триазол-3-ілсульфаніл)-
N-[5-(2-хлоробензил)тіазол-2-іл]ацетамід (6а) і 2-(4-аміно-5-метил-4Н-[1,2,4]триазол-3-ілсульфаніл)-N-[5-
(3,4-дихлоробензил)тіазол-2-іл]ацетамід (6g) – відносно ліній раку молочної залози.
СИНТЕЗ И ПРОТИВООПУХОЛЕВАЯ АКТИВНОСТЬ 2-(4-AМИНО-5-МЕТИЛ-4H-[1,2,4]ТРИАЗОЛ-3-ИЛ- 
СУЛЬФАНИЛ)-N-(5-R-БЕНЗИЛТИАЗОЛ-2-ИЛ)-АЦЕТАМИДОВ
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Взаимодействием арендиазониевых солей 1a-h с акролеином в водно-ацетоновой среде в присутствии ката-
лизатора хлорида меди(II) (условия реакции Меервейна) синтезированы 3-арил-2-хлоропропанали 2a-h. Эти 
альдегиды реагируют с тиомочевиной при нагревании в спирте, образуя 2-амино-5-R-бензил-1,3-тиазолы 
3a-h (R = 2-Cl, 3-Cl, 4-Cl, 3-CF3, 2,4-Cl2, 2,5-Cl2, 3,4-Cl2, 3-Cl-4-Me) с высокими выходами. Ацилированием ами-
нотиазолов 3a-h хлорангидридом хлоруксусной кислоты в присутствии триэтиламина получены 2-хлор-
N-(5-арил-1,3-тиазол-2-ил)ацетамиды 4a-h с выходами 68-91%. Кипячением последних с эквимолярным ко- 
личеством 4-амино-5-метил-4H-[1,2,4]триазол-3-тиола 5 на протяжении 4 часов в присутствии триэтил- 
амина синтезировали серию новых 2-(4-амино-5-метил-4H-[1,2,4]триазол-3-илсульфанил)-N-(5-R-бензил- 
тиазол-2-ил)-ацетамидов 6a–h, выходы которых составляют 71-86%. Изучена противораковая актив-
ность полученных соединений. Исследование противоопухолевой активности соединений проводили на 
60 линиях раковых клеток в концентрации 10 мкМ. Линии опухолевых клеток человека были получены из 
девяти различных типов рака: лейкемии, меланомы, рака легких, толстой кишки, ЦНС, яичников, почек, 
простаты, молочной железы. Установлено, что соединения 6a-c, 6e,f (R = 2-Cl, 3-Cl, 4-Cl, 2,4-Cl2, 2,5-Cl2) на-
иболее активны относительно линий меланомы, а 2-(4-амино-5-метил-4Н-[1,2,4]триазол-3-илсульфанил)- 
N-[5-(2-хлорбензил)тиазол-2-ил]ацетамид (6а) и 2-(4-амино-5-метил-4Н-[1,2,4]триазол-3-илсульфанил)- 
N-[5-(3,4-дихлорбензил)тиазол-2-ил]ацетамид (6g) – относительно линий рака молочной железы.
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ISSN 2308-83032-Aminothiazole is regarded as a privileged struc- ture motif in medicinal chemistry due to its presence in the numerous pharmaceuticals and agrochemi-
cals [1]. Their anti-inflammatory activity, as well as antiparasitic and antimicrobic action have led to three 
classes of these compounds with the trade names: Sudoxicam, Nitridazole and Sulfadimethoxine.2-Aminothiazole derivatives possess the antimy- cobacterial [2] antiplasmodial [3], antifungal [4], anti- platelet [5], antiviral [6], hypoglycemic [7] and other activities. The anticancer studies of different 2-acyl- aminothiazole derivatives exhibited their potent in-
hibitory activity against a wide range of human can-
cerous cell lines [8–14]. Here we describe the syn-thesis and the anticancer evaluation of some novel 2-acylamino-5-arylmetylthiazole derivatives 6а–h, 
several of which exhibited good activities.
Chemistry Our syntheses of the corresponding 2-(4-amino- 5-methyl-4H-[1,2,4]triazol-3-ylsulfanyl)-N-(5-R-ben- zylthiazol-2-yl)-acetamides 6 are illustrated in Sche- 
mes 1 and 2. At the first stage acrolein was chloro- arylated by diazonium salts in the presence of cop- 
per(II) chloride under Meerwein arylation conditions. 
Refluxing of 3-aryl-2-chloropropanals 2a-h and thio- urea in ethanol gave 5-substituted 2-aminothiazoles 
3a-h [15, 16], To obtain chloroacetamides 4a-h the correspon- ding 5-substituted 2-aminothiazoles 3a-h were acy- 
lated with chloroacetyl chloride in a dry dioxane in the presence of triethylamine [10]. By the interaction 
of thiocarbonohydrazide with acetic acid 4-amino- 5-methyl-4H-[1,2,4]triazole-3-thiole 5 was obtained. 
The treatment of 4a-h with 4-amino-5-methyl-4H- [1,2,4]triazole-3-thiole 5 gave the target compounds 
6a-h in the yields of 70-86%.The composition and structure of the compounds 
synthesized were elucidated by 1H NMR and micro-analyses. In 1H NMR spectrum, all protons were seen according to expected chemical shifts and integral values. The protons of the CH3 and NH2 group were 
observed at δ 2.29-2.30 and 5.78-5.79 ppm, respec-
tively, while two methylene groups at δ 4.03-4.18 ppm.
Biological ActivityThe 2-(4-amino-5-methyl-4H-[1,2,4]triazol-3-yl- sulfanyl)-N-(5-R-benzylthiazol-2-yl)-acetamides 5 syn- 
thesized were selected by the National Cancer Insti-tute (NCI) Developmental Therapeutic Programme 
(www.dtp.nci.nih.gov) for the in vitro cell line scree- ning to investigate their anticancer activity. Antican- 
cer assays were performed according to the NCI pro- 
tocol [17-20]. The compounds were evaluated for the antitumor activity against 60 cancer lines in the con-centration of 10 µM. The human tumour cell lines 
were derived from nine different cancer types: leu-kemia, melanoma, lung, colon, CNS, ovarian, renal, prostate, and breast cancers. The screening results 
are shown in Table. 
The compounds tested showed different levels of activity on various cancer cell lines. Compounds 
5a-c, 3e,f have a selective effect on the growth of MDA-MB-435 (Melanoma) cancer cell lines and 5a,g 
on MCF7 (breast cancer) in comparison with others.Thus, the preparative method for obtaining of 
2-chloro-N-(5-aryl-1,3-thiazol-2-yl) acetamides was developed, and 2-(4-amino-5-methyl-4H-[1,2,4]tri- 
Scheme 1. Preparation of 2-amino-5-arylmethylthiazoles 2.
Scheme 2. Preparation of 2-(4-amino-5-methyl-4H-[1,2,4]triazol-3-ylsulfanyl)-N-(5-R-benzylthiazol-2-yl)-acetamides 6.




des with the anticancer activity were synthesized.
Experimental Part
All starting materials were purchased from the 
commercial sources and used without purification. 
Melting points were uncorrected and were measured in open capillary tubes. The 1H-NMR spectra were recorded on a Varian Gemini (400 MHz) in DMSO-d6, 
TMS was the internal standard. 
The general procedure for the synthesis of 
3-aryl-2-chloropropanals 2. Charge a three-necked 
flask equipped with a stirrer, a dropping funnel, and 
a gas-outlet tube (attached to a bubble counter) with 0.2 Mol (13.5 ml) of acrolein, 10 g of CuCl2 · 2H2O, 
and 50 ml of acetone. Add dropwise a cold aqueous solution of arenediazonium chloride 1 (prepared by diazotization of 0.2 Mol of the corresponding aroma- 
tic amine) with vigorous stirring. Maintain the tem-perature in the range of 10-30°C. When the reaction is complete, the organic layer is separated. Extract 
the aqueous layer with chloroform. Combine the ex-
tract with the organic phase, dry over MgSO4, evapo-rate, and distill the residue under reduced pressure. Compounds 2a, c-g were described earlier [15, 16].
2-Chloro-3-(3-chlorophenyl)propanal 2b. Yield – 38%. B.p. – 114°C/3 mm Hg. nD20 1.5500. 
2-Chloro-3-(3-chloro-4-methylphenyl)propa- 
nal 2h. Yield – 45%. B.p. – 119°C/3 mm Hg. nD20 1.5380. 
The general procedure for the synthesis of 
2-amino-5-arylmetylthiazoles (3a-h). Heat the mix- ture of 0.8 g of thiourea and 0.01 Mol of aldehyde 2 
in 10 ml of ethanol for 1.5-2 h under reflux. Cool the 
mixture, dilute with 100 ml of water, and make alka-
line by adding aqueous ammonia. Filter the precipi-tate and recrystallize from CCl4 or C6H6-CCl4. Com- pounds 3a, c–g were described earlier [15, 16].
5-(3-Chlorobenzyl)-1,3-thiazol-2-ylamine 3b. Yield – 86%. M.p. – 99-101°C. 1H-NMR, d, ppm, (J, Hz): 
3.89 (s, 2Н, СН2), 6.68 (s, 1Н, Hthiazol), 6.55 (s, 2Н, NH2), 
7.02–7.12 (m, 3Н, C6H4), 7.13-7.16 (m, 1Н, C6H4). 
Calculated, %: C 53.45, Н 4.04, N 12.47. C10H9ClN2S. 
Found: C 53.10, Н 3.98, N 12.32.
5-(3-Chloro-4-methylbenzyl)-1,3-thiazol-2- 
ylamine 3h. Yield – 80%. M.p. – 115-117°C. 1H-NMR, 
d, ppm, (J, Hz): 2.28 (s, 3Н, CH3), 3.85 (s, 2Н, СН2), 
6.67 (s, 1Н, Hthiazol), 6.54 (s, 2Н, NH2), 6.98–7.11 (m, 
2Н, C6H3), 7.17 (s, 1Н, C6H3). Calculated, %: C 55.34, 
Н 4.64, N 11.73. C11H11ClN2S. Found: C 55.07, Н 4.49, N 11.68.
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HOP-62 54.14/Non-Small Cell Lung Cancer
MDA-MB-435 22.21/Melanoma
SF-268 70.84/CNS Cancer














5h 110 42.27-146.81 MALME-3M 42.27/Melanoma
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The general procedure for the synthesis of N-(5- 
(R-benzyl)-1,3-thiazol-2-yl)-2-chloroacetamides 
(4a-h). To the mixture of appropriate 2-amino-5-ar-ylmethylthiazole 3 (10 mmol) and 1.4 ml triethyl-
amine in dioxane (25 ml) add dropwise chloroacetyl chloride (0.8 ml, 10 mmol) at 20-25°C. Dilute the mix- 
ture with 100 ml of water. Collect by filtration the so- 
lid product obtained, wash with water (10-20 ml) and recrystallize from the mixture of ethanol-DMF.
2-Chloro-N-[5-(2-chlorobenzyl)-1,3-thiazol-2-yl] 
acetamide 4a. Yield – 85%. M.p. – 175°C. 1H-NMR, d, ppm, (J, Hz): 4.17 (s, 4H, 2CH2), 7.08 (s, 1H, Hthiazol), 7.14-7.21 (m, 2H, C6H4), 7.28-7.35 (m, 2H, C6H4), 12.19 
(s, 1H, NH). Calculated, %: C 47.85, Н 3.35, N 9.30. C12H10Cl2N2OS. Found: C 47.54, Н 3.18, N 9.07.
2-Chloro-N-[5-(3-chlorobenzyl)-1,3-thiazol- 
2-yl]acetamide 4b. Yield – 80%. M.p. – 158°C. 1H-NMR, d, ppm, (J, Hz): 4.11 (s, 2H, CH2), 4.17 (s, 2H, CH2), 7.25–7.36 (m, 5H, Hthiazol, C6H4), 12.17 (s, 1H, NH). 
Calculated, %: C 47.85, Н 3.35, N 9.30. C12H10Cl2N2OS. 
Found: C 47.80, Н 3.29, N 9.29.
2-Chloro-N-[5-(4-chlorobenzyl)-1,3-thiazol-2-yl] 
acetamide 4c. Yield – 87%. M.p. – 159°C. 1H-NMR, d, ppm, (J, Hz): 4.13 (s, 2H, CH2), 4.17 (s, 2H, CH2), 7.10-7.22 (m, 3H, Hthiazol, C6H4), 7.35 (d, 2H, J = 7.8, C6H4), 
12.19 (s, 1H, NH). Calculated, %: C 47.85, Н 3.35, N 9.30. C12H10Cl2N2OS. Found: C 47.48, Н 3.13, N 9.09.
2-Chloro-N-[5-(3-trifluoromethylbenzyl)-1,3- 
thiazol-2-yl]acetamide 4d. Yield – 75%. M.p. – 146°C. 1H-NMR, d, ppm, (J, Hz): 4.20 (s, 2H, CH2), 4.23 (s, 2H, CH2), 7.19 (s, 1H, Hthiazol), 7.48-7.63 (m, 4H, C6H4), 12.15 
(br.s, 1H, NH). Calculated, %: C 46.65, Н 3.01, N 8.37. C13H10ClF3N2OS. Found: C 46.30, Н 2.90, N 8.08.
2-Chloro-N-[5-(2,4-dichlorobenzyl)-1,3-thiazol- 
2-yl]acetamide 4e. Yield – 90%. M.p. – 180°C. 1H-NMR, d, ppm, (J, Hz): 4.19 (s, 2H, CH2), 4.23 (s, 2H, CH2), 7.18 (s, 1H, Hthiazol), 7.24 (d.d, 1H, 3J = 8.8, 4J = 2.0, 4-H C6H2), 7.40 (d, 1H, 3J = 8.8, 3-H C6H2), 7.44 (d, 1H, 4J = 2.0, 6-H C6H2), 12.19 (s, 1H, NH). Calculated, %: C 
42.94, Н 2.70, N 8.35. C12H9Cl3N2OS. Found: C 42.74, 
Н 2.58, N 8.11.
2-Chloro-N-[5-(2,5-dichlorobenzyl)-1,3-thiazol- 
2-yl]acetamide 4f. Yield – 91%. M.p. – 207°C. 1H-NMR, d, ppm, (J, Hz): 4.20 (s, 2H, CH2), 4.23 (s, 2H, CH2), 7.19 (s, 1H, Hthiazol), 7.25 (d.d, 1H, 3J = 8.8, 4J = 2.0, 4-H C6H2), 7.41 (d, 1H, 3J = 8.8, 3-H C6H2), 7.44 (d, 1H, 4J = 2.0, 6-H C6H2), 12.19 (s, 1H, NH). Calculated, %: C 
42.94, Н 2.70, N 8.35. C12H9Cl3N2OS. Found: C 42.60, 
Н 2.50, N 8.05.
2-Chloro-N-[5-(3,4-dichlorobenzyl)-1,3-thiazol- 
2-yl]acetamide 4g. Yield – 80%. M.p. – 200°C. 1H-NMR, d, ppm, (J, Hz): 4.19 (s, 2H, CH2), 4.22 (s, 2H, CH2), 7.16 (s, 1H, Hthiazol), 7.21 (d.d, 1H, 3J = 8.8, 4J = 2.0, 6-H C6H2), 7.41 (d, 1H, 3J = 8.8, 5-H C6H2), 7.48 (d, 1H, 4J = 2.0, 2-H C6H2), 12.19 (s, 1H, NH). Calculated, %: C 
42.94, Н 2.70, N 8.35. C12H9Cl3N2OS. Found: C 42.65, 
Н 2.53, N 8.09.
2-Chloro-N-[5-(3-chloro-4-methylbenzyl)-1,3- 
thiazol-2-yl]acetamide 4h. Yield – 68%. M.p. – 148°C. 1H-NMR, d, ppm, (J, Hz): 4.16 (s, 2H, CH2), 4.20 (s, 2H, CH2), 7.05-7.20 (m, 4H, Hthiazol, C6H4), 12.16 (br.s, 
1H, NH). Calculated, %: C 49.53, Н 3.84, N 8.89. C13H12Cl2N2OS. Found: C 49.24, Н 3.50, N 8.61.
The general procedure for the synthesis of 2-(4- 
amino-5-methyl-4H-[1,2,4]triazol-3-ylsulfanyl)-
N-(5-R-benzylthiazol-2-yl)-acetamides (6a-h). 
Reflux the mixture of the corresponding N-(5-ben-zyl-1,3-thiazol-2-yl)-2-chloroacetamide 4 (5 mmol), 0.84 g of (5.5 mmol) of 4-amino-5-methyl-4H-[1,2,4]triazole-3-thiole 5, and 1.2 ml of triethylamine for 
4h in ethanol (25 ml). Collect by filtration the solid 
products obtained, wash with ethanol (5-10 ml) and recrystallize from the mixture of ethanol-DMF.
2-(4-Amino-5-methyl-4H-[1,2,4]triazol-3-yl- 
sulfanyl)-N-[5-(2-chloro-benzyl)-thiazol-2-yl]-
acetamide (6a). Yield – 73%. M.p. – 205-207°C. 1H-NMR, d, ppm, (J, Hz): 2.30 (s, 3H, CH3), 4.06 (s, 2H, CH2), 4.17 (s, 2H, CH2), 5.79 (s, 2H, NH2), 7.15 (s, 1H, Hthiazol), 7.24-7.28 (m, 2H, C6H4), 7.35 (d, J = 7.2 Hz, 1H, C6H4), 7.39 (d, J = 7.6 Hz, 1H, C6H4), 12.22 (br.s, 
1H, NHCO). Calculated, %: C 45.62, Н 3.83, N 21.28. C15H15ClN6OS2. Found: C 45.34, Н 3.65, N 20.97.
2-(4-Amino-5-methyl-4H-[1,2,4]triazol-3-yl- 
sulfanyl)-N-[5-(3-chloro-benzyl)-thiazol-2-yl]-
acetamide (6b). Yield – 78%. M.p. – 212-214°C. 1H-NMR, d, ppm, (J, Hz): 2.30 (s, 3H, CH3), 4.06 (s, 2H, CH2), 4.08 (s, 2H, CH2), 5.80 (s, 2H, NH2), 7.18-7.26 (m, 3H, Hthiazol + C6H4), 7.27 (d, J = 6.8 Hz, 1H, C6H4), 7.31 (d, J = 8.0 Hz, 1H, C6H4), 12.25 (br.s, 1H, NHCO). Cal-
culated, %: C 45.62, Н 3.83, N 21.28. C15H15ClN6OS2. 
Found: C 45.28, Н 3.61, N 21.05.
2-(4-Amino-5-methyl-4H-[1,2,4]triazol-3-yl- 
sulfanyl)-N-[5-(4-chloro-benzyl)-thiazol-2-yl]-
acetamide (6c). Yield – 80%. M.p. – 224-225°C. 1H-NMR, d, ppm, (J, Hz): 2.30 (s, 3H, CH3), 4.05 (s, 2H, CH2), 4.06 (s, 2H, CH2), 5.78 (s, 2H, NH2), 7.15 (s, 1H, Hthiazol), 7.24 (d, J = 8.0 Hz, 2H, C6H4), 7.29 (d, J = 8.8 Hz, 2H, C6H4), 12.22 (s, 1H, NHCO). Calculated, %: C 45.62, 
Н 3.83, N 21.28. C15H15ClN6OS2. Found: C 45.41, Н 3.70, N 20.99.
2-(4-Amino-5-methyl-4H-[1,2,4]triazol-3-yl- 
sulfanyl)-N-[5-(3-trifluoromethylbenzyl)-thiazol- 
2-yl]-acetamide (6d). Yield – 83%. M.p. – 192-193°C. 1H-NMR, d, ppm, (J, Hz): 2.28 (s, 3H, CH3), 4.05 (s, 2H, CH2), 4.17 (s, 2H, CH2), 5.78 (s, 2H, NH2), 7.19 (s, 1H, Hthiazol), 7.50-7.55 (m, 3H, C6H4), 7.56-7.58 (m, 1H, C6H4), 12.23 (s, 1H, NHCO). Calculated, %: C 44.85, Н 3.53, N 19.61. C16H15F3N6OS2. Found: C 44.54, Н 3.29, N 19.34.
2-(4-Amino-5-methyl-4H-[1,2,4]triazol-3-yl- 
sulfanyl)-N-[5-(2,4-dichlorobenzyl)-thiazol-2-yl]- 
acetamide (6e). Yield – 75%. M.p. – 253-254°C. 1H-NMR, d, ppm, (J, Hz): 2.30 (s, 3H, CH3), 4.05 (s, 2H, CH2), 4.15 (s, 2H, CH2), 5.78 (s, 2H, NH2), 7.14 (s, 
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ISSN 2308-83031H, Hthiazol), 7.30 (dd, J3 = 8.4 Hz, J4 = 1.6 Hz, 1H, C6H4), 7.37 (d, J = 8.4 Hz, 1H, C6H4), 7.45 (d, J4 = 2.4 Hz, 1H, C6H4), 12.25 (s, 1H, NHCO). Calculated, %: C 41.96, 
Н 3.29, N 19.57. C15H14Cl2N6OS2. Found: C 41.66, Н 3.18, N 19.35.
2-(4-Amino-5-methyl-4H-[1,2,4]triazol-3-yl- 
sulfanyl)-N-[5-(2,5-dichlorobenzyl)-thiazol-2- 
yl]-acetamide (6f). Yield – 85.7%. M.p. – 235-236°C. 1H-NMR, d, ppm, (J, Hz): 2.30 (s, 3H, CH3), 4.06 (s, 2H, CH2), 4.17 (s, 2H, CH2), 5.78 (s, 2H, NH2), 7.18 (s, 1H, Hthiazol), 7.27 (dd, J3 = 8.2 Hz, J4 = 2.9 Hz, 1H, C6H4), 7.41 (d, J = 2.8 Hz, 1H, C6H4), 7.42 (d, J = 8.2 Hz, 1H, C6H4), 
12.27 (s, 1H, NHCO). Calculated, %: C 41.96, Н 3.29, N 19.57. C15H14Cl2N6OS2. Found: C 41.60, Н 3.16, N 19.63.
2-(4-Amino-5-methyl-4H-[1,2,4]triazol-3-yl- 
sulfanyl)-N-[5-(3,4-dichlorobenzyl)-thiazol-2- 
yl]-acetamide (6g). Yield – 78%. M.p. – 225-227°C. 1H-NMR, d, ppm, (J, Hz): 2.30 (s, 3H, CH3), 4.06 (s, 2H, CH2), 4.08 (s, 2H, CH2), 5.78 (s, 2H, NH2), 7.18 (s, 1H, Hthiazol), 7.21 (dd, J3 = 8.4 Hz, J4 = 1.6 Hz, 1H, C6H4), 7.43-7.48 (m, 2H, C6H4), 12.25 (s, 1H, NHCO). Calcu-
lated, %: C 41.96, Н 3.29, N 19.57. C15H14Cl2N6OS2. 
Found: C 42.03, Н 3.38, N 19.40.
2-(4-Amino-5-methyl-4H-[1,2,4]triazol-3-yl- 
sulfanyl)-N-[5-(3-chloro-4-methylbenzyl)thiazol- 
2-yl]-acetamide (6h). Yield – 71%. M.p. – 204-206°C. 1H-NMR, d, ppm, (J, Hz): 2.29 (s, 3H, CH3), 2.31 (s, 3H, CH3), 4.03 (s, 2H, CH2), 4.05 (s, 2H, CH2), 5.78 (s, 2H, NH2), 7.07 (d, J = 6.8 Hz, 1H, C6H4), 7.15 (s, 1H, Hthia-zol), 7.19-7.23 (m, 2H, C6H4), 12.22 (s, 1H, NHCO). Cal-
culated, %: C 46.99, Н 4.19, N 20.55. C16H17ClN6OS2. 
Found: C 46.75, Н 3.98, N 20.85.
References
1. Muller G. Drug Discov. Today, 2003, Vol. 8, pp.681-691. Doi: 10.1016/S1359-6446(03)02781-8.
2. Mjambili F., Njoroge M., Naran K., De Kock C., Smith P. J., Mizrahi V., Warner D., Chibale K. Bioorg. Med. Chem. Lett., 2014, Vol. 24, pp.560-564. Doi: 
10.1016/j.bmcl.2013.12.022.
3. Makam P., Kannan Th. Eur. J. Med. Chem., 2014, Vol. 87, pp.643-656. Doi: 10.1016/j.ejmech.2014.09.086.
4. Khalil A., Edwards J. A., Rappleye C. A., Tjarks W. Bioorg. Med. Chem., 2015, Vol. 23, pp.532-547. Doi:10.1016/j.bmc.2014.12.006.
5. Pi Z., Sutton J., Lloyd J., Hua J., Price L., Wu Q., Chang M., Zheng J., Rehfuss R., Huang C. S., Wexler R. R., Lam P. Y. S. Bioorg. Med. Chem. Lett., 2013, Vol. 
23, pp.4206-4209. Doi: 10.1016/j.bmcl.2013.05.025.
6. Dicor A., Grand-Maоtre C., Hucke O., O’Meara J., Kuhn C. et al. Bioorg. Med. Chem. Lett., 2013, Vol. 23, pp.3841-3847. doi:10.1016/j.bmcl.2013.04.077.
7. Mokale S. N., Elgire R. D., Sakle N., Shinde D. B. Bioorg. Med. Chem. Lett., 2011, Vol. 21, pp.682-685. Doi: 10.1016/j.bmcl.2010.12.011.
8. Pattan S. R., Dighe N. S., Nirmal S. A. Merekar A. N., Musmade D. S., Laware R. B. Asian J. Research Chem., 2009, Vol. 2, pp.196-201.
9. El-Subbagh H. I., El-Naccar W. A., Badria F. A. Qatar Univ. Sci. J., 1994, Vol. 14, pp.55-60.
10.  Kim K. S., Kimball S. D., Misra R. N., Rawlins D. B., Hunt J. T. et al. J. Med. Chem., 2002, Vol. 45, pp.3905-3927. Doi: 10.1021/jm0201520.
11. El-Subbagh H. I., Abadi A. H., Lehmann J. Arch. Pharm. Med. Chem., 1999, Vol. 332, pp.137-142. 
12. Magd-El-Din A. A., Abd-El-All A. S., Roaiah M. F., El-Baroudy M. S. J. Am. Sci., 2010, Vol. 6(5), pp.251-256. Doi: 10.7537/j.issn. 1545-1003.
13. Coe1 D., Armer R., Ratcliffe A. Drugs Future, 2009, Vol. 34, pp.247-254.
14.  Shao L., Zhou X., Hu Y., Jin Z., Liu J., Fang J. Synth. React. Inorg. Met.-Org. Chem., 2006, Vol. 36, pp.325-330. Doi: 10.1080/15533170600651405.
15. Obushak N. D., Matiichuk V. S., Ganushchak N.I . Russ. J. Org. Chem. 1997. Vol. 33. No.7. pp.1010-1013 389 (English transl. from Zh. Org. Khim., 1997, 
Vol. 33, pp.1081-1083). 
16. Obushak N. D., Matiichuk V. S., Vasylyshin R.Ya., Ostapyuk Yu. V. Russ. J. Org. Chem. 2004, Vol. 40, рр.383-389 (English transl. from Zh. Org. Khim., 2004, 
Vol. 40, pp.412-417). Doi: 10.1023/B:RUJO.0000034976.75646.85.
17. Boyd M. R., Paull K. D. Drug Dev. Res., 1995, Vol. 34, pp.91-109. Doi: 10.1002/ddr.430340203.
18. Boyd M. R. In: Cancer Drug Discovery and Development. Teicher B. A., Ed.; Totowa, NJ, USA: Humana Press, 1997, Vol. 2, pp.23-43. 
19. Shoemaker R. H. Nat. Rev. Cancer, 2006, pp.813-823. Doi: 10.1038/nrc1951.
20. Monks A., Scudiero D., Skehan P., Shoemaker R., Paull K., Vistica D., Hose C., Langley J., Cronise P., Vaigro-Wolff A., Gray-Goodrich M., Campbell H., Mayo 
J., Boyd M. J. Nat. Cancer. Inst., 1991, pp. 757-766. Doi: 10.1093/jnci/83.11.757.
Надійшла до редакції 05.11.2015 р.
